Abstract
Introduction

42
Bovine lameness, particularly in dairy cattle, is one of the key endemic diseases causing
43
health and welfare problems and production losses. This disease challenge is only likely 44 to increase over the coming decades as the dairy sector attempts to increase production, 
56
Impacts of Lameness on Milk Yield
57
There is now a wealth of evidence from around the world on the impacts of lameness on 
87
There are a growing number of papers which describe the loss of production begins 
90
Perhaps of note in this section is the now strong evidence that lameness in dairy 
102
This finding is important as the true impacts of lameness on production may be masked 103 in studies which do not take this effect into account. It is interesting to note that the 104 increase in production of 342kg per 305 day lactation between ever lame and never 105 lame cows (Green et al., 2002 ) is very similar to the loss of production caused by a 106 lameness event (outlined above) i.e. it suggests that higher yielding cows which become 107 lame return to more average production for the herd. That said, the loss of production 108 associated with a case of lameness will be influenced by lesion severity, the speed with 
121
The association between lameness and body condition appears complex.
122
Historically the received wisdoms appears to have been that lame cows lost weight as a consequence of the largely negative impacts on nutrition outlined below. For example, in 124 a US study the prevalence of clinical lameness was significantly higher in cows with a 125 body condition score less than or equal to 2.5 compared with higher condition scores 
150
Thus there may in fact be a complex vicious cycle involving milk yield, body 151 condition score and nutrition plus a whole host of associated management factors which influence these areas. For example, many high yielding cows mobilise body fat in early 153 lactation to support peak yield, which causes loss of body condition predisposing them to 154 lameness, which then alters their feeding behaviour causing a reduction in milk yield.
155
This may well be an overly simplistic (or incorrect) interpretation of the data but could in 156 part explain some of the complexity and discrepancies in the findings from different 157 studies in these areas.
159
Impacts of Lameness on Nutrition
160
A number of studies have investigated the impacts of lameness on nutrition and feeding 161 behaviour. Overall it would appear that lameness leads to a reduction in the time spent 
187
The impacts of lameness on nutrition and feeding behaviour appear complex.
188
Whilst alterations in behaviour at the time the animal is lame can be attributed to the 189 degree of discomfort (dependant on the diagnosis, lesion severity and treatment), the 190 temporally remote effects are more interesting and currently more difficult to explain.
191
Claw horn lesions take many months to develop. Periparturient feeding behaviour may 
238
Impacts of Lameness on Culling
240
The majority of published work on the association between lameness and culling 241 suggests that animals which suffer from lameness are more likely to be culled, although 
269
Netherlands demonstrated that the proportion of cows culled amongst animals which had 270 a case of lameness was significantly lower than amongst cows which remained sound.
271
The authors postulated that this may be because animals which went lame were higher 272 yielding and thus the owner was less willing to cull them (Barkema et al., 1994) .
273
The associations between lameness and culling may at first appear 274 straightforward i.e. animals are culled because they are lame. However, in addition to 275 the fact that owners may be less willing to cull lame animals, the converse could also be 276 true i.e. animals which are scheduled to be culled are more likely to become or remain 
